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1. Introduction 4. Preliminary Results
The aims of our BKG project called “Establishment of assessment N _ _ o _
sy st dkoKakRef) are the following:
1. Without RGB: RGsB to GNSS satellites are not estimated at all.
« Combination at NEQ level of the Space Techniques 2. One RGB per station and per GNSS satellite: We estimate the RGB (on a weekly basis
P q
GNSS und VLBI) For both scenarios, we take into account the Non-Tidal Atmospheric Loading (NTAL), Non-
. Geocenter motion Tidal Ocean Loading (NTOL) and the Continental Water Storage Loading (CWSL), using the
: L : : eophysical models provided by GFZ (https://isdc.gfz-potsdam.de/esmdata/loading/).
« Consistent estimation of the Earth Orientation Parameters (EOPS) geophy P y (http dgiz-p g/)
° SLR: InveStigatlon Of the Range Biases (RGB) to GNSS Sate”ites The translation of the X -axis between the combined solution and the official ITRF2014 solution using th io: RGB s H
2 . <! 9 the scenario: w/o Table 1: statistics of the translation and scale
= parameters vs ITRF2014 : w/o RGB scenario (mm for
. . ;1 e D . . . translations, ppb for scale, resp.)
We use 3 different types of observations, namely: |. SLR at LAGEQOS, R - - s min  max mean  std
II. GNSS and lll. SLR at GNSS satellites. The analysis was done o TreeonaftheY Sea beiech the combines soliion n the ol TRFEOLS soluton usng the sesmarirwio KGR TX = -039 238 040 0.9
using the Bernese GNSS Software SLR Development Version per MMMWMMMW A TX  -1.20 060 -003 0.12
observation type. The individual contributions were subsequently Tz -1.77 198 071 037
I | | I | [ [ IE : I el E Zm;: ' the Z -axis between the combined solutio :‘L IITRFZOIL;* ing the scenario:: w/o RGB Scale -0.91 0-78 -0.4 0.17
2. The analysis scheme | e
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1d removal SLR@GNSS 4 ) Figure 5: Translation and scale parameters W.r.t ITRF2014: w/o RGB
SLR@GNSS NGLs 1d GNSS
W, The translation of the X -axis between the combined solution and the official ITRF2014 solution using the scenario: RGB per GNSS satellite Table 2: statistics of the translation and scale
+SLR@GNSS c R P N . :'.'-i.,., '-'" .3 ; ’ parameters vs ITRF2014:RGB per sat. scenario vs
1d GNSS ™ NEQS = 1:;’_!.3.,& '9 b s .-.&}{‘:.;,_:.._;; ) ;eg.“".*""";:}f"ﬁffz:,-:-'“":;“#}c :’;‘M&:‘w (mm for translations, ppb for scale, resp.)
\ 4 ) . """-.-':'.. T 'l R S LT min max mean  std
NEQS Y, 3 X 1d The translation of the Y -axis between the combined :_;olution and the official ITRF2014 solution using the scenario: RGB per GNSS satellite TX _977 2000 ﬂ 485
common parameters. % *‘“ﬂ*‘ﬁm m:ﬂ S ST, Ry TXx | 860 1753 239  4.36
« GNSS orbits, ﬁ‘”ﬁff e F’f 3 e *‘m Sl -
I 20'05 2015 TZ '991 2432 491 708
° EOPS Ste 3 The translation of the Z -axis between the combined solution and the official ITRF2014 solution using the scenario: RGB per GNSS satellite
@ N ° geocenter p . 20:_-_‘ . . ‘, ] scale -1.96 1.77 -0.25 0.63
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+SLR@GNSS NEQS 7 X 3 d The dlfferentlal scale between the combined solution and the official ITRF2014 solution using the scenario: RGB per GNSS satellite
N y N NEQs ,;:.... e - -.:f;.. R .
: ™ H‘f-’ v)‘ "W ?;ﬂ .5!,.. %w‘s\ .\ .{ﬁr‘{:ﬁ, ‘.\-.. o&“.:\.'&\.:,:l-&:g{-ﬂ
Step 4 -
Figure 6: Translation and scale parameters w.r.t ITRF2014: RGB estimated per Table 3: statistics of pole coordinate differences:
p N Step 5 station and per satellite w/o RGB scena-rlo vs RGB per satellite (pas.)
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Figure 1: The analysis scheme to derive combined SLR-GNSS weekly solutions EC 2002 2004 2006 2008 2010 2012 2014
10y, Dal e srseing; or e sion 7050 . Daily rms-after screening- for the satellte 716 o i 3“ { “ : . . # ‘ I ;I i P Bapad o Table 4: statistics of LOD differences:
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f 50 Figure 7: Pole coordinate differences between the two RGB scenarios
Figure 23.: The Screened SLR@GNSS da”y Figure 2b The Screened SLR@GNSS da”y 10 The RGB of the satellite 716 (GLONASS) observed from the station 7090 o The RGB of the satellite 36 (GPS) observed from the station 7090
observations for station 7090 observations for GLONASS satellite 716 ' S
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- I - - : sz oo : Figure 8a: The estimeted RGB of GLONASS satellite 716 for the station Figure 8b: The estimeted RGB of GPS satellite 36 for the station 7090
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3.The global SLR+GNSS network 5. Conclusions
— Number of screened observations per station (in . . . ' ' . _ _

o] : : asceding order) « According to our first results, it seems that the inclusion of the RGB estimation affects the translations
B2 ¥ - /A of the network w.r.t the ITRF2014. The differences between the two scenarios for the translation reach
P "‘5 e . 4.20 mm (regarding the mean value) for the Z, 3.17 mm for the X and 2.42 mm for the Y axes,

1 ‘g Wy YU | respectively. The standard deviations for the RGB per station and per GNSS satellite scenario (full

| - BE W ;':_;;*‘: 20008 scenario) show significantly larger values. This implies, that the reliable RGBs should be estimated

< ‘ RN on multiyear (long term) time span instead of weekly.
‘ - « On the other hand, the scale difference is at the level of 0.15 ppb (0.96 mm), relatively smaller than

F 40000 the translation effect. Again the full RGB scenario shows greater dispersion (0.63 vs 0.17 ppb). In

?gtlxsri'uzngglftﬂ fc')‘rﬁb’;n(sg';ﬁ dies addition, we observe a tilt of the scale factor for the years 2000-2004 (for the full RGB scenario). The

358 GNSS stafi ”””HHH mean scale after 2004 is biased about -0.37 ppb, which is practically the same as the scale bias of the

stations :
’ o aaana et 1T w/o RGB scenario.
43 stations SLR@GNSS » For the case of the ERPs, we can observe that the two scenarios do not differ significantly (mean
Figure 4: The total number of screened : :
. . . difference 0.1 pas for the pole coordinates and 0.4 usec for the LOD).
_ daily GNSS@SLR observations per station
Time Span: 2000-2010, 2013-2014
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